Abstract. The reliable operation of power equipment related to the performance of surface-to-air missile weapon systems, accurate fault diagnosis of power system is very important. In order to make an accurate diagnosis for power supply equipment of the surface-to-air missile weapon systems, this paper introduces the BP neural network and the related knowledge of some type missile static variable power supply. The fault model of three phase DC/AC inverter is established, and several common faults are analyzed briefly. BP neural model is applied to the fault diagnosis of a certain type of ground to air missile static variable power, the neural network's ability to classify the pattern is good, solve the previous static inverter fault diagnosis problems of surface to air missile troops. The simulation results show that the method can diagnose the fault of power equipment accurately, and the accuracy and practicability of the method are verified.
neurons generally used nonlinear function as transfer function, such as the most commonly used logsig and tansig function, but a few of output layers use linear function (purelin) as transfer function. As shown in Figure 1 . BP neural network usually adopts the form of multilayer neural network, and the double-layer network constructed by BP neural network is shown in Figure 2 . The information in the BP neural network is transmitted from the input layer, and the error is transmitted from the output layer to the input layer. It can be seen that it is a multi-layer feed-forward neural work model [3] [4] . If the output layer of the multilayer BP neural network uses the nonlinear S type transfer function (such as logsig), its output value will be limited to a small area, but the linear transfer function can be arbitrarily valued.
Learning of BP Networks. The learning process of BP network can be divided into two processes, the forward transfer of signals and the reverse transmission of errors. When forward transfer, the sample signals are processed by the input layer, the hidden layer and the output layer in order to get the output signal, the actual output signal is compared with the desired output signal, and if the error of the two exceeds the set point, the reverse phase of the steering error signal is transmitted. Error reverse transfer is the reverse of the error between the actual output and the expected output, from the output layer to the input layer through the hidden layer, and transfer the error to each part of each layer. At this point, the error signal can be considered as the reference data for the weight modification. The process of adjusting the weights of each layer by signal forward transfer and error reverse transmission is called the learning process of the network. This learning process in BP networks will end when the output error reaches an acceptable range or reaches the set number of learning steps [5] .
Fault Model of Three-Phase DC/AC Inverter
A static frequency conversion power supply is an alternative power source for diesel generators. When there have Commercial power, the diesel generator set can not be started, and the static frequency conversion power supply is used to provide training, detection and test power supply for the power supply equipment. In this way, the operation cost of power supply car and maintenance cost of power unit can be reduced, and the service life of power supply car will be improved.
The power of this static frequency conversion power supply is large, which consists of a host computer and a slave computer. The core of the static frequency conversion power supply is a DC/AC inverter.
From the DC power source to the load terminal, the three-phase DC/AC inverter may encounter 9 fault types as shown in figure 3. The fault type at F1 in figure 3 is the short circuit of the DC bus capacitor. Statistical data show that the faults of aluminum electrolytic capacitors account for 83% of the short-circuit faults and 17% of the open circuit faults. Since the DC bus capacitor usually uses aluminum electrolytic capacitor, the fault type is usually short circuit fault.
The fault type at F2 is the power switch without driving signal, which is usually due to the fault of the control circuit. Statistical data show that the fault is mainly caused by the optocoupler failure of the drive, but also caused by the gate fault of the power switch itself. The fault mode causes an open circuit failure of the power switch in the inverter.
The fault type at F3 is the half bridge open fault of a phase bridge arm, the reasons for this are: (1) An open circuit fault occurs on a drive on the bridge arm path. (2) The fuse on the bridge arm is blown off. (3) Separation of connecting points on bridge arm.
The fault type at F4 is power switch short circuit fault. Most of the faults are caused by the reverse breakdown of the power switch, and may also be due to the buffer switch circuit is connected in parallel at both ends of the insulation problems or control circuit fault short circuit fault, the bridge arm and lead driver of the switch signal can't be changed, so that the switch has been conducted and it can't be turned off.
The fault type at F5 is one phase bridge arm straight through, Most of the faults are considered as cascading failures due to F4 failures. When a power switch is short circuited, but another power switch on the same bridge arm did not turn off, so that the bridge arm short-circuit occurs, motor speed control system is most vulnerable to the threat of failure.
The fault type at F6 is one phase in the inverter open, There may be some reasons: (1) Separation of junction points in a phase. (2) The filter inductance connected in series between the inverter bridge arm and the load is open. This kind of fault is equivalent to the whole upper and lower arm of a bridge open.
The fault type at F7 is the two phase output short-circuit of the inverter, the reasons of the fault are: (1) The filter capacitor connected to the two phase is short circuited. (2) The insulation of the connecting cable is out of action.
The fault type at F8 is DC bus grounding. The fault type at F8 is inverter connected to the ground. The insulation failure of cables is the main factor of the two faults.
The actual operation results show that most of the faults in three-phase DC/AC inverter are caused by the damage of power switch devices, among which the open circuit and short circuit of power switch device are the most common. So in this paper, the main discussion is power switch no drive signal (F2) and power switch short circuit (F4) [6] .
Three-Phase DC/AC Inverter Circuit Fault Diagnosis Simulation
As mentioned above, the failure of the actual system operation is analyzed. At the same time, in order to simplify the analysis process, the main circuit IGBT fault of the inverter is divided into 22 cases: single pipe fault and two pipe faults at the same time [7] . To enable neural networks to identify all fault modes, these fault patterns are encoded with six bit encoding. Fault patterns can be divided into five broad categories:
The first category (001): The power semiconductor IGBT has no trouble, the normal operation (000).
The second category (010): one IGBT fault is divided into six categories:
(1) V1 fault (001). (2) V2 fault (010). (3) V3 fault (011). (4) V4 fault (100). (5) V5 fault (101). (6) V6 fault (110).
The third category (011): two different IGBT fault the same branch bridge arm is divided into three categories: (1) V1 and V4 fault (001). (2) In the time domain analysis of UV V waveform to obtain fault signal, the computation will be very large. Therefore, the UV V waveform signals in time domain are usually transformed into frequency domain by means of Fourier transform, and obtain the DC component, fundamental amplitude, phase, 2 harmonic phase 4 characteristic signal data. In frequency domain, these features of UV V signal essentially contain all the information used for fault identification. These signals are input to the input as the input signal of the neural network. In order to reduce the amount of calculation, the characteristic signal data is normalized, that is the sample data is expressed by per-unit values. The input voltage is selected as 250V, every kind of fault characteristic signal and the corresponding fault code under different loads constitute training samples and test samples.
In this paper, the MATLAB toolbox is used to study the fault diagnosis of a three phase DC/AC inverter for a ground to air missile static power supply. The neural network training error curve is shown in figure 5 . The training samples and the sample data are normalized, and the Fourier transform is performed. Table 1 show the fault as the text sample when the load power is 100kW, and the actual output is compared with the expected output after the training of the neural network. is 0. The fault diagnosis results can be obtained by querying the fault codes. The simulation results showed that the fault diagnosis was more accurate and the fault category was verified, which verified the validity and accuracy of the method. 
Conclusion
In this paper, the fault model of a static frequency conversion power supply inverter is established, and several common faults are studied. In this paper, the fault characteristic vectors are obtained by frequency spectrum analysis method, and the BP neural network model is used to diagnose the faults of the inverter. The simulation results show that this method is practical and effective.
